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(54) NON-VOLATILE SEMICONDUCTOR MEMORY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately read multi- 
level information stored with a non-volatile semiconductor 
memory device having a floating gate. 
SOLUTIQIs!: A plurality of reference transistors 50 are 
arranged in addition to a memory transistor 40 and the 
same row is connected for enabling selection with a 
common word line 43. Simultaneously with the writing 
operation to die memory cell transistor 40, the writing 
reference potentials Va to Vc are written to the reference 
tr ansistor 50. In the read operation after completion of the 
write operation, stored information is discriminated by 
comparing the reference potentials VR1 to VR3 read from 
each reference transistor 50 with the potential VBL read 
from the memory cell transistor 40. 
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[If 3jcJg 1 ] «&Wt?i£ U7n-f 4 V7¥- b 
MtJC t T # yffifitffiSrSMES-tfrS ^ * U -fe/l- b 5 

IB^^e U ■te/t' b 5 i^v'X^^jt^SixS b* «y hmt . ± 

mmwnmm hyy=Jx9iz ztiztm # £ ^ ? * 

ISIBrc±iB^ * 'J -b^ b 9 S^X^Stf JJBJMfcOlBli 

Yyy\;x9<n*ywm.*ww&\^. ±e**>j-M' 

k t£~> ti b £ icJJEX* S^ESS^ Jiffi* ^ y b /U- b 

&mzw&iiti&mk<ommmb%'>t:bziz±gdm* 

[8He3S2 ] JhlEb'-y MSHcJhK** 'J^h^Vy 
flfcritt-fcfttc. ±fB«StO»Pb'-y b&KJifES^b 

y>:jx? tfzti^ixmmmttz&m $ wit atsco 

b 9 > ^*x^&tfl«Bc<oaBi» b 7 > ^'x ? fcRiSfcSfl 
nJtgk Lfc-Tk SrlffSk-f Sf833Sl l£|»«*J«fctt 

¥Stt**yssx. 

[lf*3S3] U;7D-f-f b 

mzmtx*>mmz&tt.mt> mmmati&mw 

ay* * "J -fe;u h 5 ^^'x^ k , JUEWRO^* U -fe^ b 

9 coffi^cfcfjE L T#^m^9$tff It1EX£ ft 4 a 
Stcoam b 5> > >-'X * k , ±IS«SO^ * V *l)V b 7 > 
; JX 9 CD&W fc» o T@5B£ *U =& 'J b/P b ? V i? 

7yi?x9tfzti?timmzirz>im^mmt'-y 

b , ±f 5Mfc<0* ^ 'J b y y : JX 9 RX/±£SM3k0> 

mmhy yis^izmfenfflmtt-fh&z&x-fv -* 
i mwn&m h=7> : Jx9 iz zti^tim * srff a » 

IBMrcJblEflBRO^ y -tJU h =7 yiSx9ms±Mm®(. 
cr>^mVyy=Jx9cr)^yiimM^m.^L. ±K*R 

co^< ^ u -b/u h =7 y : jx 9 cr>&* y&mmm^ 



•y ^ <^)tt*& & "t^-enflfjt-t * ft^ . ±Ei«k<oae«t 
y^y-sx 9co*ymfcmw&ffi&)i l z®g.zti&im?> 

iih 7 y v*x 9^cr>±mm% &&-9 w9 <nm&*m 

h 5 y vx 9 ^m^^ftm^xwmzmtt-^ h b& 
^teisgc^^^ y b;i/ b 5 y^'x^^fJ^JEfr 
±iB^o»*b7>->''x^s.y r ±ie^<7)^b'>y b 

|g5rfflStfflEat, ±M*^ x )^\-xyi?X9<n>%T J ji 
5605(ftA» ^>*4«@R<oy a -y 7 fc##J b . #yn -y ^ 

*±e«ro** b 5 y=jx9Rv : ±Mmw!.0>mmt' -y 

[ If 5 ] ±%mW.<7)* *V *)Uhy y=JX9*m 

fe<nmm.frh%him.(r>7'v -y 9 izftm t . #ya >y ^ 
rtT'±ie«mw^ ^ y -fe/i/ b 5 v i^'x ? * i ?ij-ro±iB 
sssc^a^ vyyisx jjEaa&asvt'-y buo 

[0001 ] 
[0002] 

h mmwtcjft'* sim* rn/5?^ROM (eeprom : e i 

ectrically Erasable Programmable ROM) tCiJWTti, 
7n-f< yfy—hb^yhrt—JUy—hbtt-tZ 

2my-h mmco hyy : Jx9izx^x^^ t J 

Btf&tih. Z<r)£oKc2 my- b fltit?)* y ^r/U b 
5>>-*X^(7)J®^ 70- f<<y9'¥— bOb'W >^ 

-f >- b K&A-T I. i k tf- * 0#§ ii***tf *> 

tzi^tHz X&jt^V Vyyi^x9 Otb^ttoH 

[00 03]H6ti, 7V— 7-4 >ry—hfrftth^ 

nztiiimfo* * y mw.v>* * y he/ps^tbbt, 

ayha-juy-hco— BW7KI—7-4 y9Y—Y 
tc3LC-CEX$<t4xr'J y by— MJBa£*LTV% 
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x o lx 7 n-r- v a mmzixh . 
Bmzti. yu-y-^y^y-YA^^mn^zvx 

V*4. dfltCiO. T-9<Dimmitmzyv-Ti> 

isssc^u-tm >-^y-h4*«a$tL^v-u3 
>-s« i , 7 d— t < y 4 <r)%jm\znfc 

-;i^y-h6(±. — gp^a-x-f yy-y—YAHzn. 
%<o^ n^<r>&tti]mim.3*ftLx^v?> : m.i\ l z 

■So m^^zmnwt^h x a kieb£*i.&<. 

h 4 crywwwmtmz , ns^ss i ims 7 2 & 

fWI 8 ftS. *lJ«ttJi7«. nyhn-;^' 
- b 6 omzOWKtLZ lzm3.tiXZti?titfM± U 
|pi2fci&Jf 8(4. a>-ha-;U-y-h6£0j£^Ei-i>^ 

D-;L-y-h6, S[Sl&ti«7&tfl§2&fijC«8fcJ:D 

ism 1 0 #n >- h o-;py- h 6 t^-r&^rfaKiaa 

Sitft. Cl<DT^$-^AlEi§l 0J4. 
;H l£»LT, |gli£l*J17l;:S^$*U>. 
[0 0 04] dO<J;3^r2Sy-h^3t^^U-fe^b 

„ -e -r x\ y o-x 4 v y y— h 4 kjH^wk: 

r-f > 7V— 1- 4 ^om^co&ASS: 4 &PgTi£5£ L . 
%<V*^V-t;Uh7>iSx?<7)j-y&ijLm$:nt< 4S 
BTttAffl-*- J: dlc-tl.^t T\ 1 oo* * I) b/P h 7 
>-i/'X^lc4<i ( 2b' -y M*) *>x-*£fctt3-lir£.r 

CO 0 0 5] H8(i, 06tC^Lfc;<^ ^bA^fl-cO® 
KBIT"**. C<7)B:fcv>tti, ^^'J b/W£4*TX4 
?iKci£BL*:*§-£-£*LT^&. 2«y-h«StO;>< ; e 

-M*2i£««$*u mi$mm7RT/m2ffiiiim8 

tf^ft-Pftb'-y MR 2 2»tXV-X«2 3tC«^?iX 

#b*-yMS2 2{4, ZtlZ+iMtilh ?y : J*9 2 4 
Z-frLX'r-?&2 5t,zi$MZti. Z\co?-91&2 5ifi 



m*-ftLn.ffimfc2 6izmwi2ti&. #v-*« 

2 311 *ft*^1LJj«2 7 *LT. « 
±1*1 2 7 *»A>#V -XS 2 3 LT»£ 2=^? o ••/ 9 

tt 2 5 *» 4>#b*-y MS 2 2 £*t L TW^SJ L ? n -y ? 

[ 0 0 0 6 ] Mftli. ^^'J^>7>y'X^2 0t 

h«2 2 J: UfflV^h*. * 
/c, n^hD-;uy-b6t i Ffi : LTffi^ri»ll2j£ii 

1—LS414, n^THUXflWIKdfi^^T^Sit* 

0 . ^ t 'J h 5 > ^ 2 0 cD^F^cOtT SrMtt-fk-r 
S. JijaS?fi-*CSl~CS4li» X?7ATN*W-Xffi?g 
fcU6-?V^T±*Sil4 tot* 0 . StR h 5 yi-'X? 2 

x 9 2 o ^^om^tt-ftr & . wfit j: o , '€nm 

W.ZixhWfr.<r>* ^ U h 5 >- i^'x 9 2 0 OrtO 1 o 
[0 00 7] ^It, ^ : £ l J-l:/l/h7yyX^2 0CM 

-r4»sa»ttf^k«» ^< ; e , J-fe;wh5y^x^2 0o 
7 n— f -f >" 1- 4 JiAT * i TS) 0 » 

>t'J-fe;^7yy'X?2 0 C-r-**2 5 

o*i®«<4 l 2V) SrEPiirri). dftici 1 ?. 
«H5fi-|LSl-LS4. CS1— CS4«£d2HR 

9 20{Z$i^X. f-9^m^^. EP^>. 70-f ■( 

•b;^7y^^2 0 <0M»as t iftfEfc {±. ^t'J -b/l^ 
h ^ vs-'x ?20 *^ >- Lfcfc ^ ^SJaflSr^iai-r 4 i 
tX-hh. ^^U^^h9V^X^2 0tC 

7 f -^«2 53&»fe«*fflLffl<0«aWffi (Wilf2V) 
fcEPSQU tt±IS2 6*>^igifim{a (fflitfOV) SrW 
SD-t-g). C^i^. #b* y hi£2 2Wf^§ixl)b>X 
7^7' (HS^-f ) tciO. ^^V^tl-h^y ; J^9 2 

[0 0 08] ^^Ub;Pb7y> > 'X^2 0t*fUT^ffi 
ffi$B UfcteT-J-oyflWR) 5:«^atJ*&, tei*»Jg 
tilift*fc«>C. 1lw<7)i±A i:aA*^)5i 

=tV*z)VY?yi'^9 2 0 / \<7)#§i2 ! ^$r^'L.-t t O^TV> 

v ^ r- 9 npimzmz- m t 

[000 9] *fc&*?o-y?*W4. ffilitf. 

TP-t x o tz . -&.<?>®mx'-fe<7>imtfV9 uv9 tf± 
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«4. «^2 8*^V-X^2 3Sr^tT^ ; &U-b^h 

(4. mz&z-?v-v7<t>wzmmLx. mmmmzmt 

■oTV^HUL MIRZtltz* ^Ub/H- 5 -Vi?** 20 
£5iLT V-X&2 3A^b'-y MR 2 2fflK«8fc& I iS 

[00 10]-^, f^iiiL?o-y?<£R«:. jyUlf. 

y WUX ifiSfclifi Z£o £±&LZ *ut-*«25*»S> 
b'-y h^l2 2S:^tT^ ; & , J-feyPh7>v : ^.^2 OCEIJ 
SD$ix&. ^cofc#. S7Jt§l28t2. S^fctSL^o-y? 
*Rfc:|Sl«LrK«!i«ffl4-C?l&Ttffeii&. 
&fii2 6S^'^R$ix^^ ; eU-fe;Ph7>-v ; X^20Sr 
ILtf-^a2 5*&«a«2 8«^ttafc& t S&f'U * 

U b ;P h y v i?x ? 2 0 <0 X vmxm. t BE^ ft L ft 
S6i 2 6<3fflK«fc^fcfcJ6t-Cb*. 5 ' M^2 2««tt* t 

^ffi 1 cOtM 7 ;U*^5 9 SIS *U> . 
[00 11] 01 Oii. &by MR2 2tSB»S*lT^ 
^ U I- y > i?X 9 2 0 CO;* yJS#iffi£&aj-r i> b y 

(4. —*fc0ft?Kfffitn;3 1.32. -ttcomgSETyr 3 
3.3 4. «mh7>-^X^3 5. S*{i51±lH]g53 
6. MKirvrS 7&tffl58H»l3R3 8 J: OfitJfcSil 
—tt<7)%MWM.3 1 . 3 2J4. R— cO&ijtffi£lr 

t. ^nmicti^ftii . -n<7yaM.T>T3 

3. 34(4. hyyiSXfRlSJ **»4>$r9. * 

»t*«$*ut-*foii«ffitpt3 1 . 3 2(c-e*i-eix» 

a$*l£><, — *om8ST>r3 3(;i4. ^tU-fert'h? 
Six. m%cr>mfi$.TyT3 4 fctt. h 9 3 

saqgasii*. s^h5>-^^3 5{4. isrvr 

3 4 4: OEItdgaS it. V- tcEPHnS^lS* 

IUSS3 6(4. ^t l Jt/^7yy'X^2 0fclE'lt£fi& 

s;x ? 3 5 <oy- h izmtr h . <yu<±". **u-fe/n» 

5^^20*541 (2b'-y h#) cotif$8£fei£-r& 
fc £ fc«4. lfh5yyX^3 5 cOSfltffiS: 3KPE TTS. 

[0012] mbTyT3 7 it. z^<r>x-htf—ft<r>% 

ffiffifil3 1, 3 2 fc— «<0«8Kr>r3 3. 3 4k<0» 

aA^-Hx-m&asti. =&*m^co«{avBL. vrl£ 

itSSLT. -t^lt«aj*COSri|3|®W»ig»3 8t;tt*ft 



Ti. fJS«lfflIlHlSI3 8{4. 5£*<i?&±@SS3 6?)»|£ 
*ffi<0»£ MK>TVT3 7coJttS<ai 

a c oznm lx &m.mmz®L 3 flfcb -y *. co-r- ? £s 

»<0^*ti^fc*i t +ia<*>«i£fS£S T±&b* -y 

Kpg<o»f!«{a#> & v m&m&z mi s arc 

[00 13] ^ yb/W^^X^OcOffifg^S^ 
tt}-rg|{c(4 . * =E U b ;U h 7 y i^'X ^ 2 0 co y -xffl*< 

X^ 2 O^mSETVT 3 3 £rtL-C*»88l!!iafciSSIfc 

h^yisx? 3 5 t,taryr3 4 &ftLxnM3&aa 
izmMzmmztiz, . c:coi:#. m^m3 1 tmssir 

>7*3 3 k cOtgMjStOmfiVBUi. ft7tSSl3 lt^ 
'J h y y : JX 9 2 0 k (DmStoffifi cn>mz 4 r> T ^ 
StlS. Hat. S^Sfit3 2i:«gSr>7°3 4 4:Ofg 
ajScOmfiVRLfi. m^ffifiu3 2ka^h7>^X^3 
5tcOiB»ig^cOj:t^4^T^$ix?»„ Mi!) 
Tyy°3 7 crtimthti c o tca^j v . g»tti£&£ifl 
* s w o st^. ^it-g.S* h 7 V^'X^ 3 5 wt tr^^ o 
b/W h 7 V vX ^ 2 0 Offitfttt^MitOieH^fc S 

14. 0"Rtf . 1995 IEEE/International Sol id-State Ci 
rcuit Conference/Session 7/Flash Memory /Paper TA 

[00 14] 

^2o^m?tstjL3 1 hcommtm/mmyyy'Jx^ 

3 5hft^ffiSi3 2fccojgtitJt2ri3g^ai^-4dtUT^ 
SjLjScobyxT^fcrfcvv^. m#Stn:3l. 3 2 
<^)aait««>Sftje*««5?k«ri. iW!WmtS3 1. 3 2 
<0&4n;ffit4. MS?. ^^E iJ-fe;H^7Vy^^2 0<0j&#i 
ffifcijStTfg^Siil.. icot#. S?t^ta3 1. 3 2 

^{4. ^t'J-fe/^^Vy'X^ 2 OcOStafflcO^-fbC 

ft?tffit5i3 1 . 3 2coffiStfflcOKS*W-& i . =&«a 
^.comfiVBL. VRLcr>^t£mhTyy°3 7TjEt<lf 

[00 15] Smh5^^*X^3 5R^3B(6*ffl 

56*I3B3 6T14. •eot&^tt^Hiftryr 3 7 cow 

ja»i:!Sr&*tlVRLfc:»#S:-§-^.4fcft, »^®fflco 

ji . bibs s- fi§j£-r i> m^^mmi h^^zxi,m^9: 

oT. PScofc^£^k>5r4li]8l^cotajnlc4 , yb 
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[0016] ^fflflWB£SB*lrt-&.X : E 
'J -fe/P h 7 Vi/Xtfr^fe LX 3E?ltcfWBSr^ai-t 

[00 17] 

hit. ««WtcaiLfc7a— f-^f y^y-hSr^fU 
£<y)7n— y^y— M-Sf 3ft&m^*fcJEt 
X :* y gfitfl £ ^-(b § -£ 4 * ^ 'J b;U h 5 y >-'x * fc . 

Sifh7yy'x^ ix4 ft&o&P h' -y 

Mat, ±te^^ y-fe;uh7^^x^ai^±ie«Sjoa 

h y 5" 5** * t *K*tim £ Sr *t o m § a^ m 
mt . ±i»#a^? o -y ? om^aA»^raiifc-± 

fezix&mmomwmt %r>tzbz t±is»# ass 
jtie*»*>** h 5 y ^x *^±e»# ? a 

[0018] mz&x-ffimiznm-tz 

[00 19] *Lt\ &2cymit-fZ>tZ\Z>l3.. 
mzfltiLlstzyu-T- 1 >?y-httL. zcoya- 

Tjyyy-h&wmziizmMnmzfetxxymi 

&fr&tzmm.<7)&t£WWiW:Z ti*mke>3» byy=Jx 
9 t . isiMknjt * y b/U h 5 y >-'X ?co&mz&^> 

»<ob* -y hgifc . iEWRoaen h 5 y ^'x^-eii-e 

h 9 y>-*x *atf Jhffi«»tf>3Blfc h 7 y i^x? tcm 



JgO«J«Sr#r4«*a»^nv^Sr«lftL. JJM8R 

co^< * y -fe /n- 5 y ^*x ^ ai/ife^St^^ h 7 y 5^' 
y h 7 y i>"x ^st>*±iaa^o*^ h 5 y ^*x ^ « 

^yffitaffl^r^ait. ±Mm.^^)^)Vbyy : J 

x ^ y mm&m s a^w ist- w je-t 
tztz c±flE«#a*ni»3&»^±iBafflt^>^ * y -t^ h 
5 y >-*x ^ ^vco±ia# # a* 9 & ? corns sr zti^ix 
wstthtMz. ±imm<vmmb7yi;x?<7)*y& 
mmmvgtmzmfez tih^m.<^mmm. ttc-otzt § t 
±ie# & ii^0S&*> ^ ±ieia^<7)»i h ? y ^'x ^ ^ 

i:, Srfilx, iEISiC^^y-fe^b^y^X^Sr^Jm 
y •b/P h v y : JX9 tfO^fJtlS tT±l£1tiSt<7)^ h 7 

±ie^ * y -ir ;w h 9 y ^'x ^ <o4MHi! t ±ts^sco 

^ h 9 y ^'X ^^±K1SiiCC0** b' >y h K^) 1 « b 
ZftmZ-£XMftZ J tt&Zb<,z$>&. 
[0020] *¥twiz ztuf^ X y -fe/U h yy =SX9 
w>m%&&bW$byyisX?'^cD&%i2,frb$:m&f 

^ ^ y h yyisxfnmm&mzzti 

^tm&iz^ ft o Zolz-t&Zb tfX'Z h . Z 
ixtiOs m—ftlzmWZtLtzjt^V-t/l-hyyiSxf 

mfw$.byy i Jx?x-hix%>. mmzm\Lx^ix 

^ti&®&lzm\?Z J &&z\btfX*Z& ieic^r-l.. 
i:^. ^t'J-fe^h^yyX^ttOtf^oHl Is] 

msm * a****s ^ 4 b 9 y ^'x 9 a? ^m&com 

[002 1] 

mmcr>mm<mmi mat. *mn&mim. 3 mft 
9- ^ y ^ao^ 1 <^i»BJiR*iKria»0T & s. 

ll^^Tfi, X^V^iVbyyi/X? AOIfiAm. (2 

t^*-&*^-r. W. X^)*z)Vhyy=Jx?4 0«» 
4ffx l^iJlcffiBL. *dSiR<?)fca6<7)@»ffij£ti#lii&L 

[00 22] ^t'J'fe;l/b7yyX^4 Oti, I18(c^ 

-f^^y-t;uh7y^'x^2 0fcPi— flUt-cfcOs 70 
—^riyyy-Ymf^yvu—ivr—YttL. 70 

-7M y^y-ht^A (3ff) $*L4«ffifO*t«t 
T*yUHKtt*3aKl3-£S.''7-K»4 Hi. ^t'Jt 

* y •fe-'P YyyitX? A0<?ynyb u—iv?— h *Hix 
-entg^$ix4. d<y)V-F^4 lCIt o^TKUX 

^SfKfi^- LS1-LS4 j^'Epia $ ix . Mii*> l ffil 

y i^'x ^ 4 0 *<1E^'J $ *ifc^*rtUc8&it L. 
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iss^a LRmmn&Wiftmizt'-y hs4 2rx/v-z 

ft 4 3 *»$>J5r)&*>*flW>ffi»££ft4 . 
[0023] S2ib7y^'X^5 Oti. ^'Jb/H^ 

t=. 3 ■o<^ewt*»4>^4 J: 3 C#50»t: 3o-f^M 

fll..* : E l J-fe;l/h7>'yX^4 0 K*fJ6 tT , S2£ h 5 
yi/'x^5 0(i, 4fi : x3?iJtE«§ir^. 4HK*b9 
> i/x * 5 0 fcL ayh a—ju-y— h ifin— 'fi<n* * U 
■fe;|/>7yy'X^4 Oi^fflOV-KIM 1 lz%ti?ti 

mw&zti. zt>iz. v-x»', pi— so^^u-fe^b 

7 y : J X? 40 t imcr> V-X1&4 3 fc $ 
ill.. I1^3(0^b'7 1 a-5 1 c«\ » 
y^'X? 5 0«7)#?iJtc^JE5-r-i. <k 9 KEHSfU 

[0024] »£&^3HJP 3-V-XH4 3 

o y ? *W£V — **4 3 Sr^LT** ^ U 

9^-/9 4>nz.mvzv—x^4 3*w&t&. m& 
a unman 5 3 <± , t* -y bit 4 2 st^#*^ b •/ vm 

5 1 a— 5 1 clcSgE$ix. o-y?*W0)|H 
H8iinaT«E#&^±frf fcft SKAiB L J? a -y 9 4> R£ 
b'-y hi4 2a^#S¥b'7 HK5 1 a~5 lc^t 

t 'J h 7 yy'Xj' 4 ORXS&Ss^hyyi/X 

aiLfflOB{i^a^aiLft<t»CiSr^tTb'-y M4 2 
3ttf#g2fSb*-y h|g 5 1 a- 5 1 c £ . ifc, Wt 

*ffiUW»EI»5 3tt, *mM&6 0frti><vm.i&*C 
0~C3**K(E^-4 *T«0HK:R-5T . a -y ? 

^W(cp|K9L-Cb*-y h«4 2£.tf3-»£b'-y M51a 

dmZ-iiiLmmziS^X. b*>y MS4 2 *jfctt*£J*tf 
1 a— 5 1 c03tt*HJU«a (b'-y MS«fiV 

bu *^«(5VRi~vR3) ^-eiimwMcomfi^aL 

tzm.<!iX\ b'-y >«4 2Rtf««t*.y 1 a~5 

[0 0 2 5] Wt08§6 0l±, 40(^B!l7yT6 1 > 

6 2 a~~6 2 cai^30«-fel/?^ 6 3 a — 6 3 c «fc 0 

ffitftztiz. mmryye 1 (±. scratch* -y hw.4 
2 cow.&vzu)<Ajizti^ imfcAii izmfeffmizttm 

2a-6 2cW5fiA*(:li, *3B|St*-y htt5 1 a- 



5 i co*(avRi-viB*«-e<i-enA*sn» #rira 

^.#-fel/^?6 3a-6 3c(:IJ, 3 
*3B|l«ffl[Va~VcA*-tir^fiA*Sii4i:*fc:, b'-y 
htt4 2<a*ffiVBL#*fflfcA*3*lS. iO-fcW* 

6 3 a~6 3cll 8*9»fFE-Kfc*fl6LTaiffitH 

VcfcMRU US^HJUe-h'-mb'-y M£«{2VBL£ 

fc2£5fc:* OSESftitt** o y ? <£Rlc i &B!^ 
ajt«rfrc«*<, ^ ; E l J-fe/Uh7yyX?4 0l:Jtt 

[00 2 6] Hl!)T>-r6 l^tti^COti;. b*-y MS 4 

2<7)tmz*±-tz>?'( $>r*ViM-rzM9m^b t 

TfflV^fLl,. 4fc v ^HiftT^r 6 2 a— 6 2cC7)ai 
^Cl-C3«±. ±»<7)S^a^-HttJV^T. 
b'-y h^5 1 a~5 1 cnmmZ^k-t&fJ SV^S: 
Sti«-*««t#i:LTfflV^*L*. EP*>. b'-y 
{iVBLfr'fl-^mfiVSUCjgLTt t § ^HKir y?-6icr> 

4 2tf5»fir*±W4J:pfc:ft^*-§-A» ^^UbyPh^ 

fc, «-»2ib'-y h^m{aVRl-VR3*^iim^»#a 
*»WK{iVa~VcfcaiLfc*t:4HMMlT>'7 , 6 2 a~ 
6 2c<oa***K(6L, #«*b'-y Ml 5 1 a~5 1 c 
com&* 4"ih-TI» J: a LTS* h y V=Jx 9 5 0 iztt 

t-Ktt3V^T(±. 4ii7y7'6 2a~6 2c<7)&f) 
C1~C3*><?>. b'-y h££m{iVBUOWt. EP*>, ^t'J 
■fe/l- h 5 yy'A?4 0 tcSBliSiifc^«fl!f8<o¥i|«**ff 

[0027] mi—m3cr>mmt'-y h&5 1 a~5 1 c 

~C 3{i)B<Jdt^±A« * . ^ * V h 5 > : JX 9 4 0 
lZ4iS. (2t'-yh*) <0flMB*K«r5*^. H3fc^ 
-T £ 3 . 4 -0(7)«J|Rfc:*ti&t4 V 

SL1~VSL4^MLT. *ti?1v7)tmmk*:i>3*x?m 
S«{4VRi~VR3*iK^$fL4. -e^T\ 
H(5 Va~ Vcj&« 3 OOW^miaVRl— VR3t;^JE-r h X 
olzB.feZtiZ. HRWCIi. «jBSNftlB^«ffi3fc* 6 

u ss 2 ^w^m^ vR2Sr«js«{a^ i / 2 1 l . 
*iavw3<o¥i]5eiWja[VRi. vR3Sr-ea-?-"a«i!g*[a 

02/3, l/3kUTM4. 
[0028] »#a*illff*^TL3tt #^#a-*b-y 
h«5 1 a — 5 1 c*^^aj$tLS^t6b*-y MTtte 
VRl-VR3ii:. S^^SmttfiVa-Vc 
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VR3 k ^ y b/Uh 5 y y-'X 4 0 <b com*- tfci L 

vBLt £*rjt-r& zbiizi. y . w&<n\zt?r>% \t*mx" 

[ 0 0 2 9 ] 04 li. #^<^»?I14¥3M>M ^ U H 

T ii . 4 *T X 4 5« fcrSB Lfc-X ^ U b/k b 7 yisZ. 9 4 
0$-2?iJ-r-o2otf07"n-y^MCa, MCbl^fiJU # 

ft. t'-y Mgmi4VBLa?>'*^«eVRl~VR3S:IR 
9jMfW6[HS&6 Oti, Hi k lU-mTS) 0 , H^lf 

[00 30] ^ty-fe;l/b7yy^7'4 012. 3-^y 
Wn 7 ^MCa, MCb»t'?-fl'fix4fi : x2?iJ-ro 

tfb'y MS 4 2#*3tfJ5tt{t^>:fl&. ^t'J-t^^yy 
X^4 0O#frfc#JW«-fc*lJfc7-F*4 lti, 

4 2 Ji. * U b^ T- 5 4 0 c?) H W 
J£«$*l4. *LT. V-X|§i4 3te. h*7M4 2i 
£il-*-S#|ft|fc:«ftLTllSS*U #^t'JH:;yb7y 

[003 1] #b'.y M*4 2tt. 

7yyX^44S^Uf-^l45CM§iil.. fj 
^ElS§60C(i, £a7 f -?|fcP4 5«<&St&h.&. # 
S«h7yy*X^44di, ?iJ3iHRtff$g£gl*&#7A 
f^-y (H^-f ) frt>eOWMBm^C Sa 1 , CSa 

2, csbi. csb2#**i-ewmnis*i.s. 

20(7)X^ 'J-b^D'/^MCa. MCMCOVvcti. 
*c7)yM 5 > y-"T-iSffl£ii!» t><OT*0 . Sffl^*^ 
u-yyMcftJfcLT^MiRfl-tCSal . CSa2, C Sb 
1. C Sb2*«EPflO$il-S. fllRJf. SSKOX^LJ-fc/V 
/D -y ? M Ca arvgffl t . JfS 2 t U ^/P/n -y ? M 
Cb£flcjtr4*£fc«, 5»J3ilRfi-^CSal x CSa2 
ifi&SHZtc 0 . mmSm^C Sbl . C Sb2 fcOl^T 

[0 0 32]Sf h7yyX^yn 7 ^RCa, RCb 
«, ElltH«tc. Ztl?tl4ffx3M<7>mmh7>iS 
x?50 (H^*Bg) #^t'J-fe;l/7"n7 7M 

Ca. MCbfc#J6LT2*&#M?JK:E«3il4. 
Hyi/X^/oy^RCa, RCMCti. ^m*^ 
b'-y h^5 1 a- 5 1 cmmhtl. ^C0*J»b'-y MS 



5 1 a~5 1 ctfm&&LmWlB\3&5 3t*;]s?fi54 

tizmmztiz. bu-i?^54{i, 2-o(Dmmb^y^ 

X^D7?RCa. RCbO^b'-y MS5 1 a-~5 1 

1 a- 5 1 c*^»4>iiS¥iJSttfiVRl~VR3$r¥iJ^Ill 
K6 0fc:*ifr$-4. ;«tlx7^5 4(7)I»ll ^ 
t'J-t^D'^MCa, MCb^ji^iMH-lH^-f ■?>& 
<7)T'J>>9s ^t'J^D'y^MCa. MCW>— 
fh^VyX^/D'y^RCa, RCbcO— #k £*f"C» 

[0033] 2o<75^^D-lr;k7*Oy^MCa, MCb£ 

^ty-fe/Pyn-^MCa. MCb<?D— ^■$rvgffl-r-l»k# 
k . 1&j*%m+& k & k -C#fi^fit=-f 

Ca. MCbtItN7yyX^7D7 7RCa, RCbk 

i?X ? 4 0 tcM-TI> « & a» k h 7 >- 
y'x^5 0 tc*H- 1. S & iX A l^^/WO-rix k t ^^r 
4. S!-»T. ^tU*;l//D7?MCa, MCb£27>fJ 
LT«fflL**«^t>, K»fflLS»f^t:*J^Tb*vM8« 
{4VBL«0f>J^&i^4Ck(5^<. S3tUfctt^Sr*lf#^- 

[ 0 0 3 4 ] 0 5 1± . ^BJO^FWI&tt^*^ U ^ 

T«. 4 fix 4 yjfciBM L/s^ ^ 'J h V VVX ? 4 
0 2r2?iJ-ro2o<7)7'n-y^MCa N MCb^S'Jt. # 

«, b'-yb^«fiVBL^t/«^«{2VRl~VR3^]R0a 
t/fl5£H]S§ 6 0 J±, 0 1 k H-«J*T* 0 . H**B& L 

[0035] ^t l J-b^yo7^MCa, MCbli. H4 
k H— 0 , *tl*tl* =6 'J -b;W h 5 ^^'X^ 4 0 ifi 
4tfx2?iJ^KB$ix. *trRV4Wli;7-H*4 125. 
t/b'-y h$S4 2//^jS#(74»ii4. #b'-y hH4 2<i. 
tt*tiiUM*BK5 3 k*t, -f-ftWja 

iKby> ; JX^4 4i:itLX'f— 9&4 5 a. 4 5btC 
f-^4 5a, 4 5bli ^^yb;Py 
n-y^MCa s .MCbC01^gSt^2?lJe{:*tj5LT^n 

MCa, MCbO^^:yb;Ph5^>''X^4 OOl^lJatC 
*f J&t* f -y h|^4 2 ifiW. 1 (50x-^IR4 5 a (cgf 
<1, 2WBtcM«fr«b>Ml4 2*-'IS2C0T r -^ia4 
5bfc«SttSfl4. fJStDSS6 0l=(i. Cl<7)x-5'II4 
5a. 4 5bO-**»3»?Wfc:»a$<l4. «« 
tFih 7 yy'X^4 4 •fe;U7*D -y ^ MCa. 

M C b<mixb^ *mXR-t %>7uv9 BSK 
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BS2#EpjD$il6. 

[00 36] ZIZ\X\ OW/u? ;MCa, MCb 

7-'-^IS45a. 45b C0-**^J^H1SS 6 0 
tl%>. Mz.\f. ^t'J-k/l'/n./^MCa. MCbOl 
^J@O^ ; ey-fe;Uh7y^x^4 0SrvSfflL. 
^^'J-fe^b7>^'X^4 0^t|c±-ri,i§^-(c{S, SSI 
»f- «4 5a £ fi^tgSS 6 0 (c^SR LT*2&fc L . 

[00 37]iif7yy'X^yn.y;RCa. RCb 
Ji, 04 t|5|— T'fcO, Ztl?timmh7>iSX7 5 0 
#4 fx x3?iReiES£*U ^StWUcv-KIM 1 
at^fiiUb'-y Ml 5 1 a~5 1 c**«jCft*t^ixS. £ 

ftVRl— VR3£fJ5£E8& 6 0 
5 4«oaHRIWm, -r-^1^4 5 a, 4 5 b<7)SMtRi& 
EP*>. vSffl-fl.^^'J-t;Ph7^vX^4 0c0?im 

Ca. MCbrt£0^ ; Ey-t:;Ph5>'v : ^.^4 0<7>P\CT>— 77 
tif h7yy'X^7'D7?RCa > RCbO— 3ri;£*t 

fc R« t . ^ ^ 'J b 5 y ^ 9 4 o *5(*fc:«tiT 

[0038] JjLL^SdB^BfcJsv^T Ji. ■** ,J h 
v yy'x^4 0 £4 Lrt:**. 
SE«flWWi4«[fc:RR& fc cOT"fi&< . 8<I ( 3 b'-y b 
#> . 161 (4t'7h*) &*v*li*ftJaJiTt>?rffi 

**J6fC*fT*£IB«$*i4. lo^t'Jt 
/l^h7>'y^^4 0a»S>. 3 b'-y h<7>r-?£lf.^til-r 

L . 8 ffi<7)¥< B£*n»re6fc J: o izmtftttitfi v ^. 
[00 39] &ti. 'J-t^h^v^^co^fJti. 
2 4HW fcHI 6 1 *>Tl±& < » 3 t^-S^fc t)' 5 ! 

je5 tx wstt * «&ga*a> o , «-yn 7 ^ ft-cx fjt^ 
b7>yx^ zmmzmitz ^h*$&\,z\t* ^y-t^h 

[0040] 

[ ^HflOS&m] 4:Xffl(c J:iiif , ^ * U -fe/U h 7 V i^'X 

Wtfrft-ti. o Ltttb . X : tV-tjUh7>'iSA9£tz 
l±mm h7>i'A9<,z&^xW&.<ntft>^Zt> i £.tfz$: 
LX t> » ffitttiBB#» ^X'W£ZtL&Zktf%<tch. 



[0041] h— ffteiK -fen^?^ 

**l*LM-&£i:a*"C&*. 
[HfflOlS^iJiByl] 

[HI] #«g*0TO^NWM * y IsSBOffi 1 cvm 

mm*** Mfmx-foz, . 
[02] *mto?m&&*m#x * y ^aois^^si 
m-h9A ^vvmx'hh. 
[03] ue»ajL»f^<oiR<oa»*{Sfc»sii»Kif^o 

[04 ] ^ft^f^^ q& \) giMnm 2 (Tim 

[05] *wm^m£*mw* * y saom 3 on 
[06] ft#<o;rc*fH4¥3i£M * y ii^^ ^ y b;u 

c7)«it$r^-f ;s Fffi0T'S> 4 . 
[07] 06cox-X^<7)Br®0T'fc4. 
[08] OJlWO^^tt^fM^UKB^m^flcr 

®8&mx'hz>. 

[09] »&a»^nv^atq»^ajL^n-y^^)isgB 

0T'J>4. 

[010] *yz.T>'7'v>ffi&&7ik-t®vmx'$>&. 

1 

2 ftmim 
3. 5. 9 s-ftji 

4 7n-f-( >?'■¥— h 

6 

7 FUAyffi.® 

8 y-Xffii£ 

10 T^S-^Affifl 

11 ay99Y^—)V 

20 ^t';-fe^h7^y"X? 

2 1 V-H^ 

2 2 b"-yh8£ 

2 3 V-Xi^ 

2 4 mSih^> : Jx9 

2 5 7- 9m 

2 6 miJWt 

27 -a^f-3-9 

28 *7Af3-y' 

3 1.31 ^fit 

3 3. 3 4 «g5ETVT 
3 5 mmhyy'JX9 
3 6 g*«fi^[IISS 

37 m.mr>T 

3 8 fJ^iJPIUSS 
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4 0 ^^'J-b^h^yyX^ 

4 1 *7-tttt 

4 2 t«yM 

4 3 7 -XI* 

44 SaRb5^^ 

5 0 &&h?>zsAfi 

5 1 a-5 1 c aentr-y Mft 

5 2 «3&*Mfll[i]K 



5 3 t^ffiL$iJW0K 
54 -feW* 

6 0 2pJS0» 

6 1. 6 2a— 6 2c 117^7° 
63a-63c -feW? 
MCa. MCb 

RCa s RCb »h5y^rnv; 



[01] 




[02] 
<6w JUUULMJLM^ 



C2bB* 



[07] 




Ca C2 Ci 



[03] 



[04] 



M.1J 
T1.0J 



ro.oj 



— VSL4 



Vsta 



VR3 (Vc) 



VR2 (Vb) 



ro. 1 j Vsl? 



Vri (V>) 



VSLI 



54-~ 



-61c -51b -61a 



RCb 



-5lo^51t^51a 



FtCa 



Jsp40 -LfND 



-42 



^L-40 



m 

VR3 Vw Vri Vbl 



r 44 

45 

CSb2 



^R MCb 



^R 



jU4( 



Jsp40 =bp-40 



X 



4 



.53 



<*R MCa 



.42 



-LS1 
"Jl « 



LS2 



r LS3 



LS4 



4 



CSb1 CSa2 CSa1 
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4>* 



6v 



54" 



-51c -51b -51a 



RCb 



[05] 



-51c-51b-51a 



RCa 



W?9 



TTT 



4* 



<*R MCb <*R 



" 42 42 



JeP*40 -Lf^40 
y^40 y^40 



-42 



*j=v^4D nr^4D 



VRS V«2 VR1 VBL2 Vbli 



45a 



-53 



-42 



LS1 



LS2 
LS3 



8S2 



BS1 



LS4 



[06] 




10 



10 




CS1 *» CS2 CS3 CS4 



CH91 

cfcw JIJJJLIIXIIJUULJLJIJXIIJL 
JUIJUULIUULJUIJUIJI^ 
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D1 02 



